Measurements of disordered flows distal to subtotal vascular stenoses in the thoracic aortas of dogs.
Instantaneous blood velocity measurements employing a constant temperature hot film anemometer were obtained in the region distal to externally enforced, subtotal vascular stenoses in the descending thoracic aortas of anesthetized dogs. Our objectives were to determine alterations in velocity waveforms and energy spectra as the degree of stenosis was increased. We paid particular attention to distinguishing features of the flow which were characteristic of turbulence. Our results indicate that, for the vessels studied, disturbances in the velocity waveforms occur for very minor localized constrictions. The energy spectra follow certain similarity parameters within a restricted region of the distal velocity field. For severe stenoses relatively high levels of energy exist in frequency ranges which previously have been found to produce poststenotic dilation. The measurements suggest that velocity waveforms and energy spectra provide a very early clue to the existence of localized occlusive vascular disease in larger vessels and that, within a limited region distal to a stenosis, the degree of constriction may be estimated by similarity analysis of the energy spectra.